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RETICULOTAENIAN. GEN. FOR LATERIPORUSAUSTRALIS JONES
AND WILLIAMS,1967, AND LATERIPORUSMAWSONI PRUDHOE,
1969 (CESTODA: DILEPIDIDAE),FROM SHEATHBILLS,CHIONISSPP.,
IN ANTARCTICA, WITHA CONSIDERATIONOF
INFRASPECIFICVARIATIONAND SPECIATION
Eric P. Hoberg
Department of Pathobiology SC-38, Universityof Washington, Seattle, Washington 98195
Reticulotaenia n. gen. was establishedin the family Dilepididae for 2 species of cestodes, formerly
referredto LateriporusFuhrmann,1907, that are characteristichelminths in sheathbills,Chionis spp., in Antarctica.The new genuswas most similarto Lateriporusand DilepisWeinland, 1858, but was easily distinguished
fromthese and othergeneraof Dilepidinaehavinga unilateralgenitalpore. The salientfeaturesof Reticulotaenia
were a rostellumarmed with a single row of 10 hooks, a vaginal sphincter,and a reticulateovary and uterus.
Reticulotaeniaaustralis(Jones and Williams, 1967) n. comb. was redescribedon the basis of specimens from
Chionis alba (Gmelin) collected near Palmer Station, Antarctica.Morphologicalvariation in this species of
cestodewasevaluatedin specimensfromthe SouthOrkneyIslands(typelocality)and SouthGeorgia.In addition,
R. mawsoni(Prudhoe, 1969) n. comb. from Chionis minor Hartlaubwas distinguishedfrom its congener.The
presenthost and geographicdistributionof R. australisand R. mawsoniappearedto representa result of hostparasitecospeciation.
ABSTRACT:

contracted or fragmented. Specimens of L. australis later reported by Williams et al. (1974)
were not examined in detail following collection.
Some of these specimens of L. australis and
L. mawsoni were reexamined during the present
study. The conspecific identity of cestodes from
Palmer and L. australis from other localities was
confirmed by a comparison with known specimens. Additionally, it was found that both species
had been mistakenly assigned to Lateriporus in
their original descriptions. These species are here
referred to Reticulotaenia n. gen. and R. australis
is redescribed based on specimens from Palmer,
Antarctica. The degree of infraspecific variation
in some morphological characters in isolated
populations of R. australis from Palmer (Antarctic Peninsula), South Georgia and the South
Orkney Islands is evaluated.

During a study of helminths of seabirds at
Palmer Station, Antarctica, numerous cestodes
were found in 4 of 5 American sheathbills, Chionis alba (Gmelin), in December 1981 and January 1982 (Hoberg, 1983). Some of these cestodes represented a previously unrecognized genus of Dilepidinae which is characterized in the
present paper.
In Antarctica 4 species (in 3 genera) of Dilepidinae have been reported from sheathbills, C.
alba and C. minor Hartlaub (Fuhrmann, 1921;
Jones and Williams, 1967; Prudhoe, 1969; Williams et al., 1974; Szelenbaum-Cielecka and
Zdzitowiecki, 1979). Two of these species were
originally described in the genus Lateriporus
Furhmann, 1907. L. australis Jones and Williams, 1967, is a characteristic parasite of C. alba
and has been collected at Signy Island, South
Orkney Islands (type locality) and at Bird Island,
South Georgia (Jones and Williams, 1967; Williams et al., 1974). Specimens representing L.
mawsoni Prudhoe, 1969, were originally collected from C. minor on the Kerguelen Islands and
Crozets Islands by T. H. Johnston during the
BANZ Antarctic Expedition of 1929-1931
(Prudhoe, 1969). According to their original descriptions, the type specimens of both species
were generally in poor condition, being highly

MATERIALS AND METHODS

Received 27 July 1984; revised 30 November 1984;
accepted3 December 1984.

Sheathbillswere collectedon CormorantIsland, adjacent to PalmerStation,and necropsiedimmediately.
Living cestodes were allowed to relax in saline prior
to fixation in boiling 10%formalin. Helminths were
stained in Semichon'sacetic carmineand preparedas
whole mounts. In some cases rostellar hooks were
mounted separatelyto ensure accuratedetermination
of their size and form. Eggsand oncosphereswere examined from both formalin-fixedand mounted specimens. The followingredescriptionis basedon 30 specimens mounted entire. In the redescription, all
measurementsare expressedas lengthvs. width in micrometersunless stated otherwise;rangesof measurements are followedby mean values in parenthesesand
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FIGURES 1-7. Reticulotaenia australis n. comb. (Jones and Williams, 1967). 1. Scolex. 2. Early mature
proglottid, ventral view. 3. Mature proglottid, ventral view (same scale as Fig. 2). 4. Detail of genital atrium,
ventral view, showing vaginal sphincter and spinous cirrus. 5. Detail of female duct system, dorsal view, showing
oviduct, vitelline duct, seminal duct, Mehlis gland and ascending uterus. 6. Pregravid proglottid, ventral view,
showing reticulate structure of uterus. 7. Gravid proglottid, ventral view, showing sacculate structure of uterus
and eggs with polar filaments (same scale as Fig. 6). All scale lines are in micrometers.
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sample sizes for some measurements are given as
(n =).

Other specimens examined: Lateriporusaustralis
Jones and Williams, 1967: 1) sectioned materialand
a singlescolexfrom the type host, C. alba,and locality,
SignyIsland,SouthOrkneyIslands,fromthe collection
of I. C. Williams; 2) a single unmounted specimen
submittedwith the type series(BritishMuseumof Natural HistoryNo. 1968.2.21.2-5); 3) 6 whole mounted
specimensfrom C. alba at BirdIsland,South Georgia,
from the collections of I. C. Williams;4) Lateriporus
mawsoniPrudhoe,1969:a singleslide with 3 complete
specimens from the type host, C. minor minor, and
locality, KerguelenIslands, and a single unmounted
specimenfrom C. m. crozettensisfrom Possession Island, CrozetsIslands(BritishMuseumof NaturalHistory Nos. 1975.1.16.29-36 and 1975.1.16.13-28, respectively).The cestodesreceivedin preservativewere
stainedand mountedaccordingto the above methods.
Holotypes of R. australis and R. mawsoni were not
examined.
DIAGNOSIS AND REDESCRIPTION
Reticulotaenia n. gen.

Diagnosis:Dilepidinae. Cestodes of small to medium dimensions. Scolex armed with 10 hooks distributed in a singlerow. Proglottidscraspedote;widerthan
long. Genital pore unilateral,marginal.Genital ducts
passing between poral osmoregulatorycanals. Cirrus
pouch cylindrical,reaching,or just crossingporal osmoregulatorycanals. Cirrusarmed. Testes numerous,
primarilyposteriorbut may overlap female organsin
antiporalhalf of proglottid.Ovaryreticulate,laterdevelopingtransverselyelongatelobes extendingbeyond
osmoregulatorycanals. Vitelline gland postovarian.
Vagina posterior, ventral to cirrus sac; distally with
well developedmuscularsphincter.Seminalreceptacle
pyriform,median. Uterus ventral,initiallya flat reticulum of coarse tubules and membranoustrabeculae;
thin-walled,sacculate,fillingentire proglottidbeyond
excretorycanals when gravid. Eggswith bi-polar filaments. Parasites of sheathbills (Charadriiformes:
Chionididae).
Type species: Reticulotaenia australis (Jones and
Williams, 1967) n. comb.
Other species: Reticulotaenia mawsoni (Prudhoe,

1969) n. comb.
Hosts: Chionis alba (Gmelin) and C. minor Hartlaub, respectively.
Etymology:The name Reticulotaeniarefers to the
reticulatestructureof the ovary and uterus.
Reticulotaenia australis
(Jones and Williams, 1969)
(Figs. 1-8)

Generalredescription:Maximum length of strobila
39-60 mm with 196-220 proglottids when gravid.
Proglottidswider than long; 290-410 by 1,406-1,743
in mature;381-586 by 1,817-2,520 in gravidproglottids. Length:widthratioof maturesegments1:3.5-5.4;
gravidsegments 1:4.1-5.2. Neck short;260-372 wide.
Scolex 345-425 wide. Suckerswell developed, 148186 in greaterdiameter. Rostellum 232-290 by 87113 at apex; armed with single row of 10 hooks (in
one 11);hooks (n = 107 from 16 scolices) 38-55 (49)
long;handlegenerallylongerthanblade,blade: handle
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ratio 1:0.89-1.38. Rostellarsac 203-305 by 110-154,
extending posteriad between suckers. Ventral longitudinal excretory canals 20-32 in diameter; ventral
transverseduct 9-12; dorsalcanals6-20. Genitalpores
unilateral,not prominent,located marginallyin anterior third of segment; genital ducts passing between
osmoregulatorycanals.
Male genitalia:GenitalAnlagenvisible in 25th-30th
segment;testes in 50th-90th; fully mature by 140th160th proglottid.Cirrussac cylindrical,short, may attain or just cross poral osmoregulatorycanals; (n =
125) 87-174 (128) by 17-32 (22). Cirrusshort, cylindrical(n = 30), 4-10 (8) in diameterwhen evaginated;
armed with minute spines. Vas deferens prominent,
convoluted,situatedin anteriorin poralhalf of proglottid. Testes (n = 140 in 20 strobila)22-50 (37) in number, located primarilyposteriorto female organs but
may substantiallyoverlapin antiporalhalf of segment;
distributedin 2-3 layers;(n = 200) 35-107 (56) in diameter.
Female genitalia: Vagina 260-578 long, entering
genital atrium ventral and slightly posteriorto cirrus
sac; extending mediad and expandingto form large,
pyriformseminal receptacle(n = 123) 151-261 (198)
by 61-142 (87), situatednearcenterof segmentdorsal
to ovary. Vagina and seminal receptaclethin-walled;
distal portion of vagina at genital atrium with powerfully developed muscularsphincter.Ovary ventral,
reticulate,initially visible in 120th-130th segment as
a networkof granularcytoplasmiccordsand trabeculae
in anteriorhalfof segment.Laterdevelopmentby elongation of transverselobes extendingbeyond osmoregulatorycanals.Ovarygenerallywith 2 wingswhenfully
developed;overall648-1,416 by 94-248. Vitellinegland
lobate, transverselyelongate, postovarian, ventral to
seminalreceptacle;(n = 123) 177-378 (258) by 35-96
(63). Mehlisglanddorsalto vitellineglandand seminal
receptacle,(n = 78) 58-102 (70) in diameter. Uterus
arises from dorsal surface of Mehlis; develops ventrally,initiallyvisible in 145th-180th segmentas a flat
reticulum composed of thin-walled tubules and trabeculae;laterassuminga sacculate-lobatestructureand
extendingwell beyond the excretorycanalswhen gravid. Lobes of uterus also extend ventrad and dorsad
throughcortexto level just below tegument.Outeregg
envelope with long polar filaments;overall length up
to 790. Ovoid embryophore(n = 60) 29-44 (36) by
23-29 (25). Oncosphere(n = 60) 19-32 (26) by 15-23
(18). Embryonichooks (n = 53) 9-12 (10) long.
Host: Chionisalba (Gmelin).
Locality:CormorantIsland,ArthurHarbor,Anvers
Island, Antarctica(ca. lat. 64?46'S;long. 64005'W).
Habitat:Anteriorquarterof small intestine.
Specimens: USNM Helm. Coll. Nos. 78249 and
78250, from Chionis alba at Palmer Station, 28-XII1982 and 1-1-1983,collectedby A. F. Betzel and E. P.
Hoberg.
Remarks:A second species, Lateriporusmawsoni
Prudhoe, 1969, is also transferredto Reticulotaenia.
Specimensof R. mawsonin. comb. reexaminedduring
this study, althoughcollected from the type locality in
the KerguelenIslands,werenot apparentlyincludedin
the type series. Prudhoe (1969) listed Chionis minor
minor (from several localities among the Kerguelen
Islands) and C. m. crozettensis (Possession Island,
CrozetsIslands)as hosts for this cestode. However, he
did not indicatewhethera specificgroupof specimens
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TABLE I.

A morphologicalcomparisonof Reticulotaeniaspp.from Chionis alba and Chionis minor.
Reticulotaenia australis

Strobila (L x W)
Segments (#)
Hooks (#)
Hooks (L)
Scolex (W)
Suckers (W)
Testes (#)
Testes (W)
Cirrus sac (L)
(W)
Cirrus
Seminal re- (L)
ceptacle (W)
Vitelline (L)
gland (W)
Ovary (L x W)
Ovary (Form)
Uterus (Form)
Embryophore (L)
(W)
Oncosphere (L)
(W)

Palmer Station*

Signy Islandt

Up to 60 mm x 2.5
196-222 (gravid)
10
38-55 (49)
342-425
148-180
22-50 (37)
35-107 (56)
87-174(128)
17-32 (22)
Armed
151-261 (198)
61-142(87)
177-378 (258)
35-96 (63)
684-1,416 x 94-248
Reticulate
Reticulate
29-44 (36)
23-29 (25)
19-32 (26)
15-23(18)

15-20 mm x 0.8-1.7
160-250
10
501
430-460
35-45
100-140
30-40
Unarmed
200-230
62-100
Bilobed
Sacculate
Not observed
Not observed

Reticulotaenia mawsoni
Kerguelen
Island?

South Georgiat
x 1.6
Fragmented
10
53-64 (60) (n
387-413
145-174
36-54 (42) (n
29-46 (36) (n
96-136(110)
23-29 (25) (n
-

mm

= 16)

= 30)
= 35)
= 32)

131-212(168)
46-73 (59) (n = 38)
136-197 (159)
39-49 (37) (n = 20)
684-1,003 x 71-142
Reticulate
Reticulate
29-43 (33)
17-26 (23) (n = 25)
22-31(25)
14-20 (17) (n = 25)

40 mm x 3.0
190-250 (gravid)
10
47-50
370-420
150-200
23-30
50
125
30
Unarmed
87
50
50-110
20-50
650 x 370
Lobed
Sacculate
25-37
-

Kerguelen
Islandll
16-25 mm x 0.8-1.0
113-157 (gravid)
10
46-49
366-413
139-188
20-28 (24) (n = 20)
20-44 (34) (n = 45)
78-189(121)
29-35 (30) (n = 30)
58-102(85)
49-81 (61) (n = 18)
55-87 (68)
29-46 (36) (n = 18)
189-531 x 58-87
Reticulate
Reticulate
35-44 (39)
23-30 (28) (n = 25)
23-31(28)
16-23 (20) (n = 25)

* Specimens from Chionis alba, represented in the
redescription.
t From the original description based on specimens from C. alba by Jones and Williams (1967).
: Specimens from Chionis alba reported by Williams et al. (1974) but not previously redescribed.
? From the original description based on specimens from Chionis minor by Prudhoe (1969).
IISpecimens from C. minor collected by T. H. Johnston but not included in the type series.
? Rostellar hooks were found to be 44-52 ,um (49) (n = 10) in a reexamination of some specimens of R. australis from Signy Island.
() Denotes mean values for some measurements.
(n =) Denotes the sample sizes for some measurements.

was used in preparingthe description.Among the material examined for this study, the reticulatestructure
of the ovary and uteruswas evident, thus establishing
the congenericstatuswith R. australis.Althoughsimilar to those describedby Prudhoe(1969), these specimens differedin several characters(Table I). These
cestodes were notably smaller and possessed fewer
proglottidswhengravidthanthose includedin the type
series. The ovary was also considerablysmaller, but
this couldbe an allometricrelationship.Therewaslittle
variation in such diagnosticcharactersas the size of
rostellarhooks, cirrussac and numberof testes.
The 2 nominaltaxaaremorphologicallyvery similar
(Table I), but can be distinguishedby several characters. The rostellarhooks of R. mawsoniare indistinguishablefrom those of R. australis(Table I; Fig. 11).
Prudhoe (1969) differentiatedthese 2 species by the
numberand distributionof testes. The lattercharacter
is apparentlyof no importance.The rangein numbers
of testes completely overlaps between the 2 species
(particularlywhen R. australis from Palmer is comparedwith R. mawsoni),but the mean numberis considerably different; x = 37 at Palmer, x = 42 at South

Georgia,and c = 24 forR. mawsoni.The vitellinegland,
seminal receptacle,and ovary are notably smallerin
specimensof R. mawsoni.In additionthe vitellinegland
is compactin specimensreferredto R. mawsoniwhile
it is transverselyelongatein R. australis.

DISCUSSION
Systematics

Reticulotaenia n. gen. is distinguished from all
known genera of Dilepidinae possessing unilateral genital pores by a small number of rostellar
hooks distributed in a single row, a vagina that
distally has a prominent muscular sphincter, a
reticulate and transversely lobate ovary, a reticulate uterus, and eggs with polar filaments. It
appears to be most similar to Dilepis Weinland,
1858, and Lateriporus Fuhrmann, 1907. In contrast to Reticulotaenia, Dilepis is characterized
by 2 rows of rostellar hooks, genital ducts dorsal
to the osmoregulatory canals, an ovary that is
highly lobate and never reticulate, a vagina without muscular modification, and a reticulate uterus (according to Spasskaia and Spasskii [1971,
1977]; and evident in specimens of D. undula
[Schrank, 1788] examined during this study). The
uterus is apparently reticulate rather than being
sacculate as indicated by Fuhrmann (1932), Wardle and McLeod (1952) and others. Reticulo-

N. GEN.
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taenia is readily distinguished from Lateriporus,
which possesses a prominent papilla-like genital
pore, a lobate ovary, a vagina without muscular
modification, and a sacculate uterus. The latter
organ develops initially as a narrow, ventral, arcuate tube that later expands and becomes a highly
lobate sac. The uterus is thin-walled in Reticulotaenia as opposed to the thick-walled organ in
Lateriporus. Two other genera, Anomolepis
Spasskaia, lurpalova, and Korniushin, 1968, and
Malika Woodland, 1929, are also characterized
by a unilateral genital pore but differ from Reticulotaenia in having 2 rows of rostellar hooks
and a lobed ovary (Spasskaia and Spasskii, 1978).
The reticulate and later sacculate uterus of Reticulotaenia differs from that in Malika, which
is initially reticulate but eventually has eggs contained in uterine tubules (Spasskaia and Spasskii,
1978) or in capsules (Schmidt, 1970).
Infraspecific variation
Cestodes representing populations of R. australis from the 3 localities are compared in Table
I. Specimens from both Palmer and South Georgia differed in some morphological details from
cestodes collected at the type locality. This suggests some degree of geographic variation exists,
possibly indicative that endemic populations of
R. australis might be restricted to specific geographic regions. Substantial variation was noted
in the length and form of the rostellar hooks,
numbers of testes, and dimensions of the cirrus
sac, vitelline gland and seminal receptacle.
Rostellar hooks: The length of the rostellar
hooks was highly variable. Hooks from specimens at Palmer and Signy Island exhibited a
similar range in size and form (Table I; Figs. 8,
9). Specimens with either small or large hooks
were represented at both localities. The former
cestodes appeared to be distinct from the more
typical, large-hooked forms. However, this difference was not correlated with any other morphological characters having diagnostic value. It
is probable that the range in size and form of
hooks observed in material from Palmer and Signy represents nonsignificant morphological variation. The largest rostellar hooks were seen in
specimens from South Georgia (Table I; Fig. 10).
Although the range in length of hooks overlaps
when specimens from Palmer and South Georgia
are compared, the mean length was substantially
greater in the latter locality. This difference could
be an indication of some degree of isolation be-
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tween populations of R. australis from South
Georgia and those on islands adjacent to the Antarctic Peninsula.
Testes: The range in number of testes in specimens from Palmer was greater than formerly
recognized for R. australis (Table I). This broad
range is recognized as variation, as the number
of testes per proglottid in a specific strobila was
highly variable. Specimens with the greatest
number of testes were found at South Georgia.
Other organs: The dimensions of the cirrus sac,
vitelline gland, and seminal receptacle were substantially greater in specimens from Palmer as
compared with those from either Signy or South
Georgia. However, there was considerable overlap in the values for these measurements (Table
I). Although numerical values for length of rostellar hooks, number of testes, and dimensions
of some organs in some situations, represent statistically discrete ranges associated with specimens from a particular geographic locality, absolute differences could not be defined. Additional
material will be required to evaluate fully any
possible relationships.
Host ecology
The potential for endemism among populations of R. australis and R. mawsoni might be a
consequence of host-behavior, particularly nestsite tenacity. The respective hosts C. alba and
C. minor are allopatric with the latter maintaining highly isolated and nonmigratory breeding
populations represented by 4 subspecies restricted to the Kerguelen Islands (C. minor minor),
Heard Island (C. m. nasicornis), Prince Edward
and Marion Islands (C. m. marionensis), and the
Crozet Islands (C. m. crozettensis) in the Indian
Ocean sector of the Subantarctic (Watson et al.,
1971; Watson, 1975). The great distances separating these localities, from 800 km to 3,500 km,
greatly diminishes the chances for successful dispersal by lesser sheathbills. Populations of C.
alba appear to be resident (and probably philopatric) at some localities throughout the year in
the region of the Antarctic Peninsula and adjacent islands, in the South Orkneys and at South
Georgia (Jones, 1963; Parmelee et al., 1977).
Seasonal movements have been observed from
the South Orkneys and South Georgia toward
the Falkland Islands and South America but these
are typically sporadic and probably do not involve a high proportion of the breeding population (Murphy, 1936; Jones, 1963). As a con-
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FIGURES
8-11. Rostellarhooks of Reticulotaeniaaustralis:8A-E. From 5 specimensat PalmerStation.9A,
B. From 2 specimens, type locality, Signy Island. 10A, B. From 2 specimens at South Georgia.11. Rostellar
hooks from Reticulotaeniamawsonicollected on the KerguelenIslands.All hooks are shown in the same scale
in micrometers.
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sequence there would be minimal interchange
among populations of American sheathbills from
South Georgia, the South Orkney Islands, and
the Antarctic Peninsula. Habitat suitable for
nesting is isolated and the distance between any
of these latter localities ranges from 950 km to
2,000 km.
Outside of the breeding season, exchange of
helminths among resident populations of sheathbills is unlikely. The sedentary and philopatric
behavior of American and lesser sheathbills
would tend to enhance the potential for endemism of their typical helminth faunas. With respect to acquisition of prey, both species have
broad food-habits. During the breeding season
they are typically scavengers in colonies of penguins and shags. Foraging also occurs in intertidal areas where molluscs, particularly the limpet Patinigera polaris (Hombron and Jacquinot,
1841), and crustacea, including amphipods, are
the principal prey (Murphy, 1936; Jones, 1963;
Jones and Williams, 1969). However, due to icescouring in shallow, inshore habitats and other
harsh conditions, the array of potential intermediate hosts is limited at most localities (Jones
and Williams, 1969; Hoberg, unpubl. data).
Although the life cycles of both species of Reticulotaenia are unknown, it is most likely that
transmission of these cestodes occurs predominantly in areas where sheathbills breed. Jones
and Williams (1969) and Williams et al. (1974)
found juvenile sheathbills infected with R. australis at Signy Island and Bird Island, respectively. Immature specimens of R. australis were
found in several adult birds collected at Palmer
during this study. Thus, it appears that the cycle
is also being completed in that area of the Antarctic Peninsula in addition to localities farther
to the north. Assuming there is no substantial
interchange of helminths among C. alba on the
wintering grounds, then philopatry may enhance
the isolation of particular populations of R. australis.
Speciation: The 2 species of Reticulotaenia apparently represent host-specific parasites of
Chionis spp., with R. australis being found in C.
alba and R. mawsoni only in C. minor. These
cestodes are poorly differentiated morphologically but along with their hosts are highly allopatric. It is probable that Reticulotaenia sp. was
a parasite of Chionis sp. prior to the isolation
and subsequent divergence of C. alba and C.
minor. The present host and geographic distri-
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bution of R. australis and R. mawsoni appear to
have been a result of host-parasite cospeciation.
The development of geographic isolates of R.
australis among populations of American
sheathbills in the South Orkney Islands, at South
Georgia and the Antarctic Peninsula appear to
have occurred following the separation of C. alba
and C. minor. It is probable that subspecific phylogenesis of C. minor, which obtained under
greater geographic isolation than that currently
influencing populations of C. alba, was accompanied by some degree of divergence among allopatric populations of R. mawsoni. Adequate
samples are not yet available to evaluate this
hypothesis. Due to the degree of geographic isolation and morphological differences in specimens representing populations of R. australis and
R. mawsoni it appears justifiable to recognize
both species as valid pending examination of additional specimens of the latter.
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